ABSTRACT
INTRODUCTION
The inhomogeneity of refractive index of air resulted from the variations of meteorological parameters causes adverse effects such as multipath, fading and interference. These effects significantly impair radio communication, aero-space, environmental monitoring, disaster forecasting e.t.c. The effect of meteorological variable of pressure, temperature, and relative humidity on radio wave propagation at UHF and microwaves frequencies are analyzed from the study of radio refractive index derived from these three parameters (Bean and Dutton, 1966) . Since these variables vary considerably daily and seasonally especially in the tropics, quantitative knowledge of refractivity variations is required in order to be able to design reliable and efficient radio communication (terrestrial and satellite) system. Refraction is the deflection or bending of electromagnetic waves when they pass from one kind of transparent medium into another. The inde refraction is the ratio of the speed of electromagnetic energy in vacuum to the speed of electromagnetic energy in the observed medium (Diane, 1998) . At standard atmosphere conditions near the Earth's surface, the radio refractive index is equal to approximately 1.0003. Since the value of refractive index is very close to unity, then the refractive index of air in the troposphere is often measured by a quantity called the radio refractivity N, which is defined as the measure of deviation of refractive
where, N is radio refractivity, P is atmospheric pressure (hpa) temperature (K) The inhomogeneity of refractive index of air resulted from the variations of meteorological parameters dverse effects such as multipath, fading and significantly impair radio space, environmental monitoring, disaster forecasting e.t.c. The effect of meteorological variable of pressure, temperature, and relative humidity on radio wave propagation at UHF re analyzed from the study of radio refractive index derived from these three parameters (Bean and Dutton, 1966) . Since aily and seasonally n the tropics, quantitative knowledge of equired in order to be able to design reliable and efficient radio communication Refraction is the deflection or bending of electromagnetic waves when they pass from one kind of transparent medium into another. The index of refraction is the ratio of the speed of electromagnetic energy in vacuum to the speed of electromagnetic energy in the observed medium (Diane, 1998) . At standard atmosphere conditions near the Earth's surface, the radio refractive index is equal to proximately 1.0003. Since the value of refractive index is very close to unity, then the refractive index of air in the troposphere is often measured by a quantity called the radio refractivity N, which is defined as the measure of deviation of refractive index n of air from unity which is scaled per million to obtain more amenable figures. Thus N is dimensionless quantity defined as measured in N units (Hughest, 1998) . Refractive index can be measured directly or indirectly. The indirect method of determination of the atmospheric refractive index is based on the measurements of meteorological parameters (pressure, temperature, humidity) with subsequent conversion to the refractive index. However, compared to the direct method (Refractometers method), its implementation is easier and the physical interpretation of the observed changes in the refractive index is immediate. The main drawback is an inherent lack of sensitivity (Ayatunji, 2012) . Relevant literatures carried out in Nigeria are: (Ayatunji, et al. 2011; Okoro and Agbo, et al. 2013; Falodun and Ajewale, 2005 Owonubi, 1982; Kaissassou, et al. 2013 Kaissassou, et al. 2011 Adeyemi and Kolawale, 1992; Igwe and Adimula, 2009; Kolawole, 1980 Ajewale, 2010 ). Experiments to be described in this study utilize an indirect measurement, where the value of refractive index is obtained from the atmospheric pressure, temperature and water vapor pressure of the air using empirical formula provided by International Telecommunication Union. According to ITU-R (2012), the atmospheric refractive index, n, can be computed by using: This expression may be used for all radio frequencies (for frequencies up to 100GHz; the error is less than 0.5%) for representative profiles of temperature, pressure and water vapour pressure (Babin et. al. 1997) The water vapor pressure, e, can be calculated from relative humidity as ,
where e s is defined as Where e s is the water vapour partial pressure, t is temperature in Celsius, H is the humidity, and constants for water are a = 6.1121 , b = 18.678, c = 257.14 and d = 234.5 (ITU-R, 2012).
MATERIAL AND METHODS
The indirect method of measuring refractivity was employed in this study. Surface values of pressure (hpa), Temperature ( o C), and Relative humidity (%) were extracted from measurements made using Davis Vantage pro2 automatic weather station installed at the ground surface at Lagos (6 o 27' N, 5 o 12' E) Lagos State, a coastal region of Nigeria. The weather stations have five minutes integration time. Data collected from January 2011 to December 2013 were averaged over each hour to give twenty four data point representing diurnal variations for each day. The hourly data for each day is further averaged to give a data point for the day and average was taken over the month to give a data point for each month which was used to determine the monthly variations for each year. The corresponding months for each year of the three years under study were then averaged to give the average seasonal variations for the period under study. The data were used to compute the surface radio refractivity using equation 2, 3, 4 and 5. 
DISCUSSION
The surface radio refractivity in dry season, shows a strong dependence on the wet term (Humidity) of refractivity with high values in the morning and late in the evening and low values in the day time. This is attributed to the response of the earth to solar insolation which is the major force behind the weather condition observed, while the dry component (pressure) is major force driven diurnal variations of refractivity over Lagos during rainy season. The reduction in precipitation in the months of December to March appears to have no effect on the value of refractivity in these locations. This is because the station is located along the coastal area and the influence of the Atlantic Ocean. A slight drop in the values of refractivity was observed in the months of April and July in this location. The drop in April was attributed to the onset of rainy season while that of July was as a result of slight cessation of rainfall which is usually experienced in August in other locations and is referred as August Break. The minimum value of refractivity was observed in the month of January which coincides with the peak of the harmattan season. The harmattan season is associated with the northeasterly wind which passes over the Sahara desert with its attendance dryness. This result shows that there is no much difference in refractivity value for the dry and rainy season at these 
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locations. This observation can be attributed to the presence of the large water body (Atlantic Ocean) at Lagos which makes the relative humidity to be consistently high. This result agrees with work of Ayatunji and Okeke, (2011) .
CONCLUSION
In-situ measurement of temperature, pressure and humidity were carried out at surface of Lagos for a period of three years. The data from these stations were employed to determine the diurnal and seasonal variation of radio refractivity at the station under study using ITU-R Model. The major findings of this study are as follows:
The average hourly variation of refractivity in the dry season is largely as a result of the variations of the wet (Humidity) component of refractivity while the average variations of refractivity in the rainy season is as a result of dry (Pressure) components of refractivity. 
